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(54) LIQUID CRYSTAL DISPLAY 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display which has a stable gap and excel lent display 
qualify even when th© display is equipped with an 
Inter-layer insulat ing film for electrically insulating 
a wire etc., from an electrode fbmned on a subelrarfea. 
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SOLUTION: Between a subslrate 1 and a counter 
substrata 11 which face each other, a liquid crystal 
layer 9 and spacers for holding Ihe liquid crystal cell 
gap are provided and on the substrate 1 , the inter-layer 
insulating film 5 is provided. The inter-layer 
insulating film 5 has an opening part 5b and the spacer 
is a columnar spacer 10 which extends toward the 
substrate 1 and the counter subslrate 1 1 . The columnar 
spacer 1 D is provided in the opening part 5b. 
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±iB 2 ft©s«® 5 %cD-y5iai.. mimmtmMmm 



1 tci 

[1151^313] ±iB2ft(^)S«®9-&-:^oa4E±tct4. 

ti^-74)\y^-mh jiT^tt^ 1 1 § 7"^ 'y -7 h ij 

iS^Wi^i 6 M7"5 >y ^ V h U ^ Xji±t. ±fB 20 

1 s rcti 2 tlBmOma^BS^SM. 
TOii4] ±IBa«7.^— t?-*'5±fB:^7^-7f 
Jifc:j3tj-i.» (Blue) l|g±CKttP>nTV^^ C 

[||*«6] ±iBfcis%afii5ti.ffi^B^i!fx-r^rci6 
[ii«is 7 ] ±m->-)\^^ti'^±im >y ^ V h u ^ xii 

[It*^ 8 ] ±IB 2 mommoD b i<D-l5(OW&±.\^s 
ilfclBKOrSslSS^Sfio 
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i^XiSf (TFT : thin film transistor) hW^^Uh 

^BMt^fclsbOl&mB^^t^ SUA (super high a 
perture ) a^S^i^B^Ba^SStiiM-r^ feOtrfe^o 
[0 0 0 2] 

)]y=iy]£^—$'rsE(DOA m^«?#i|«^©*^1f 

[0 0 0 3] ?gB^B/^^-.;W4. CRT (7"v'>>S) 

[0 0 0 4] iMge^sSs^SBTtt. mmmmizm 
[0 0 0 5] i^oT^ pfri^n^m^Lxmmtm^ 

TN (twisted neinatic)^:—h\ STN (su 
per twisted neinatic)^r—KiH/^ofc. {iTte^g^^Offlt" 

[0 0 0 6] L*^L:&7b^^P). )fe(DSI*^^lJffl-rSS*t^J 

MB^a^s§^i^ ®jgs?SB^Ba5^s»i;ttjS^i:> mmti^ 
m^mmicLxm'^xM-r^imMmc^jknim^Bf^L 



[0 0 0 7] zn^mmm^^Bm^-^ 



©ON/OF FH:±!?, S*f/lii%«'3#:^§ilil*'! 

[0 0 0 8] -:5s ?^rBa^«st^fet^^^B°B-fe;v«> 

[0 0 0 9] fO^tf, !|fF?S¥ 1 1-1 0 1 9 9 2%<i^m 

(M^'jkU (A) ) tlis MiiSlffifflSai^B^BS^Sa 

•5 tt> las^L^v^^Mh-^^i^^X^A^M^ti/cSK 1 

0 1 H^mffi 10 2. mm^M 1 0 5 ii^^^-i 
nTV>?). :>:t[6oa^Sl 1 l±t(iBM 1 0 B^^'r^;^/ 
v-7-i';b^-l 0 7s MB^ttfiil 0 Sjb'iCcDlit^Ji 

^tirv^So ssi 0 1 ttitiPiSfii 1 ittiHQtf^ 
•rat^^x^-- 9-1 1 o^^YUTMiRi^ns ^w&.<Dm\z 

fcs HSttffi 1 0 2 1 H^rttfe'V^Ts 

0 2 ails I T0;b^6^SjijimJS?l 0 2 

b i:;i3^s.^^o mnwm 1 0 2 cfent^sMffi^ 1 0 2 
a cD-b;!/^-^ <y ^s fiP-Ss miu^^xt^mm^t. mm. 

fe^o ^y^ti; ^«7.--^— 9-1 1 o^^fflLfc^^s -fe 

;V4i>«yyti, ^t'cX'^— 9-1 1 ottcto TfSif 5 nr 
*3ips 3is:i(MoJ*t*c7s'-<-+M 1 0 ^ic^p ltpjtMo 

[0 0 10] il ©J: 5 .KiifH:^ 10 2a 1 0 

1 tMfinM^l 1 1 tCOmimU RMmi^l 0 2a<D 
■fe;l/^> y 7°^s jiji^M 10 2b V 'f(D 1 

/'2 i:-r?.<:i;t j;??s {ico2l^t3tj;§^^p^{4cD 

[0 0 11] ±IB«ii^^|g (A) ©^^s -feyV^^^^yT" 
tis «t/cX^— 9-1 1 OfD^^CctoTJSim^^n?)^ 
b;?)^L:fe;f)^'5>s SIS 1 0 1 s 11 \ ±.o:>W^\KX.':>XW. 

tfcx^-- 9-1 1 0©ic^S*msi:s y ^^^'^ 

^-•9-1 1 o<^)S^^*«%SSLT$|Jil■ri.^li:^±Slli•e 
[0 0 12] -fc;l/^i>>y7°l±ii^p-r§»^^x-^— 9-1 1 

^•Tii^ttX-^— 9-1 1 0OlA'i^l^l^i:i!'^:fe>^: 



^t^imt^o iSc*1-§^«7^— 9- 1 1 0OS*^# 



7.-^— 9-'l 1 0 <DM*^iJ'^*V^^^®Kt 
y7°%d2 i:-r-i>i;s di >d2 fc^i) 
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i)^«x^-Hti 1 o©m!!j'!^v^^-a-©jS3©IS:®©'fe;i/ 
*v^^-a-©Mj^fS^'0-t;l/4^>y7°^d4 tt^h. d 

3 >d4 ^;:&^o Z.<0^^\-C. W^T^^—^l 1 OT' 

[0 0 13] «fcs ^:ycX-?— 9-1 1 0 ;|:±S-tci(flJ$ 
10 #ftbTl/^i)/c&s -t;l'4^>^y7°tD»V^nl^tiS{;$$n 

fc^1;'cX-^— 9" 1 lOlis -h;V4^-^'y7°0#i/^®*i?©-t 
;V^>7 7"'%5tfS-rsch;^)^'Tt^v\ ->^s cti%# 
ItbTs ^SO««X-^— 9- 1 1 0>£i(flJT§i:. 
x^— 9-1 1 oc>M**^4i:;i.o 
»V''^JIc'T?^4'cx--^— 9- 1 1 0(DmM.iS^±\:'^t. 
10 1, 11 1 ©liSD^tj-iiXStcfc'V^Ts 
fciits ^ttx--^— 9-1 1 0 iEH«l««1is ip-fes 

J5l>tfsii 10 2a $3J:C;MB^«ffi 1 0 3 tc^KX-^— 9" 

1 1 0*^i6DC5^s Waffi^i'JDlXoTb^dc JlOiJ 

•To «v^:^o-b;l'4^> y-ftiX 3 ^ met i3/J^S < 
^^jpv^ffi^^® 2aSi©-t;V4^> 7°%wr§?tB^Ba 

[0 0 14] -^IbK. «4«X--?— 9-1 1 O^if^J^-l^i. 

ifitUfc^StlcX-^— 9-1 1 OJiSOfe^BtOiHfRjm 

^^^X'^-- 9-1 1 o;a5a*^t)^*^?in^o dtDfc 

[0 0 1 5] Sfcs SiiElirMfflMfSB^Bas^SB^cfei/^ 

Tt±, Sl-fffi^ 10 2a 0«MSffiiCs Siiftg^Mtafc 
IHlifiJf^^'c^Wfi'MR S (liiicro-reflecter-structure) 

^ai^gFcffl-r-i>i:s ^«X-^— 9-1 i O^WIttSJ^i o 

2 aCDIHlia©ifc{!:'eESbTV'>^A-»JcJ:-r>T-tr;V^^-\'^y 

[0 0 1 6] ^Cl-^s «3fiT«s ^©^ttOX^— 9-t 

[0017] MMSi^fBS^^aB^^jiiyrSB^Bas^tta 

CD J: ^ *fccO;6"^$.?io ^d^lf s 56-33626 
^i:^$gs #iflBg5 6-9 9 3 8 4 -i-^^RtPwI^^SnTl/^ 
§J:7^Cs S:|^X-?— 9-{±s ?^^^2;V;&«fiic-r§»=IScD 
-l5<0{l^Mm\t. 7 * h U y ^"^ 7 H t 

I TowSs'e^x'^— 9-s iBiRiJi^jg^'r^o 

50 &©ffMiiK*(is Ei^M3!3'?«t^T$.ni^; fmtcKSL 



(4) 



u^5K^©wii«i^ s 102 mcommmm. s 
rcit^mmtf^^m-t^c itp^Bss 6-993 
8 4^^A^fgtc{±. m^T.^-'^tLxmytm^t^^ 

(DfimTTstnr^io. ^tc mat. nfe^si^^e.^^ 

[0 0 18] Sfc. *^-7-i';i'^-'^aii^i:J;oTa 
[00 1 9] $p>tc, ft^icx^-- 7:th';yi'""7 

;fes ?la^B-b;V(D-b;V^-\">'7'tJ:*5frtSS^B^{«*&-^s •(ft 

S^rS^t^t LT. 9-7 3 0 8 8#l^$gTte. 

[0 02 0] 

*fe^i5©i^lsv>■rnt*5v^T ^ 7°^ 

[0 0 2 1] -1st. S«±tcj^fig^n;iiHf.l^J:ffiffi 
;Wcffli^§Mi; hX\±ltM.^W-WX'^^. J; d :&iP 

[0 0 2 2] ?^fiittsi^tS8ff?:y6©4b 

[0 0 2 3] $ sfc, m.^^^m.ifWMm:m^x^^ 
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[0 0 2 4] *?g0^ti. ±l3t*e*orr3Mj^tig^*^$n 

tmMt^^t^fz^<Dmwmm^m^x\^^x^s 

[00 2 5] 

< t i.-y5(Dm^s.±ic{mmmmtimif^nxi^^^m 

Tv^§<:i:^#®fcbTi/^?)o 

[0 0 2 6] -sst, m^±^cmi^-sn^mmmt'mm 

immi-^'^xmrsmmm'Dun^mi^ b^ttntf* 6 
[0 0 2 7] «fc. sf^ie^jio^^^a^flb/cm. m 

m<o-fimi&-snxr^^^mm^<D±mmx(Duvyt(DR 

Mm^ X t) mytio'^^ b?.o ^ © 9 ^3i)tof?^^^tt 

[0 0 2 8] ^Stc, JiHI6aSicDW4i:bTs fSlf« 



[0029] ClO.fc'p ^j:mfSBW.M±'f^^^B-tJi'^^ y 
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[0 0 3 0] b;ti->b&A':e). ±lBCDSfi!ttcfcntS\ 
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[0 0 3 1] ±fB®fc^Ba*«Ktt^ — 

5. nr V ^ fflJi? i;: fen t § ?«b^bS $ ;6\ ±f BMj^M 

[0 0 3 2] ±f3<D:ifigtj;n«\ ^Mmmtmmnm 
ti 7b> 5 * s s u ct <3 . sissiif 

o SJi*- F©^1^* i>KI^*- F i: <?:)7^£gS^3fi 

;5 y h ^7, F ^Mii^- F i:SSif^r- F i:-^-;^^ 
[0 03 3] ±IB<^)ISB^Ba*Seas 2 fecDSS© 9 -fe 
^ y 5 >y ^7 V F ij ^ XJi t Tb^Ktt e n> S 7*^ ^ V F 

[0 03 4] ±IB«D«t J;ntf s 7"^ y ^ V F 'J 7. 30 

F ^ X F OiST^PMt i. i: t i.o 
[0 0 3 5] ±fEO)^^BaS^SSti, SfcT,--?— 9-*'^~;^3 
v-7-f ;V^!-St*5tt^* (Blue) )i±tc^tt5 

[0 0 3 6] m<ommLMf. fc}i7.m!^'Km^'^ 

9,y^-7FU^'7.«©^1-<itti^J^tHLrc^LTfc. CO 
iBlR)^|ifi/b^»0*v-7i';V^-±. EP-6> «t>li.^S 40 

[0 0 3 7] }L%^(DiMMWF~^Wit-. WM^MSOWS^ 

[0 0 3 8] itiomm^^niti. KMWM<omMi't. 

Jt*^e. Alvf-r ^^©f iJffl*^«rtg^c;6: 0 ^ ?gB^Blgi)m«i(i: 

[0 0 3 9] ±fBO?Sa^BS5^^H^±^ ^^BBS^Ml^t^ 50 
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j^^B ^ A t" i6 CD >^ - -'VgP 2 a« H $5 tt 

[0 0 4 0] ±fB©^)i^tin^i\ i^-;v0i5*^"iif^^^ 

7°>&~>'-MI5C*3lt^»«H©S$t J: i: 
[0 0 4 1] ±BB<D?SrB«/T^S»±> i^-)]ym^fyy 

[0 0 4 2] ±fBo#fiic^^inii; mBB&^smmon^ 

t)-^ 5, >'-;i/gl5*^l. X. c t % P;)3± 1 5 d i: *^T' # 5 o 

[0 0 4 3] ±IE©HtB^BS^S«ti. 2teOa*g0 5-^. 

[0 0 4 4] ±m(Dmmcxnif. mmmmmtitcj 

^x-f 7"vFU^X^©Mb=bSS^S^j:*3V^T^ ^B^-fe 

[0 0 4 5] 

[0 0 4 6] 0 H±^ **i5l©J^^^C{^^^^a5^aS 

©ISgPCi«3i?:^"riTffilllTS^o t/c. 0 2 (a) 

iia*$)?ct)c[)ggi5©ii3i^g^-r¥®ii'^-S!3s S2 

(b) I,m2 (a) CDX-X' I^SifSST^^o S^b^bS 

(lUTf. T F T : thin film trans istori:$!n1"^) 6^ 
:*^-7f';b^- (*7-7^;V:Jf-ii) 7^ BM8a 
tBUSh (S4#F,§) t*^6^^7"7'y^'VFU^7> 

■9-1 0%ii;^TV^?>o 
[0 0 4 7] a«l±tct±, TFT6^ ]ii*^ffi2:fe± 

t;jir^ifei^si5;b'^?^^^nTv^i.o mirjSSi i±tti 

BM (7*^ y V F U ^ XM) B^W'r-S*^— 7f 
:^?-7*%M$nTV^i.c SSl tn\^MW.l 1 
^KX'^— 9-1 O^^TLT^fRl^n. MS^SOStilttM^ 

[0 0 4 8] atg 1 «;?77X^:ti^ 6 MT^'ttfe J: t/ 
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it. m2 (a) *3J:th*il2 (b) iz^st^'ji^. 

T.-^yi-y^^m^f-tLXOl FT Qti''ml'f^ti-C\^^^o 10 
[0 0 4 9] MMMMZii. 7;P5-'i'A#®i9jEM^ 
^^•r^^M-^s MH^^I TO (^yi^^Lt^t(D^ 

[0 0 5 0] ]S*«g2/t»~^7;V5-'^A^O«jK*f-^^ 

WT§^S*^6iS:i.l^v L:(Di9^iii^«S2^^-r 

[0 05 1] mm^mm 5i,ts u ;v«iDitsg;?3^ & ^ 

l±tCTFT e^a^-fc^^C^l^tlT^SOs a«l± 30 

cDi3M*3<fet>°T F T 6 i:^ ]H^mji2 i:^^63ibrv> 

seic. JlF^$6lili5ii^OpjT^^4Bt^ 

h:r>-;l/5 a^^HiiLTV^i)^ ny^S?^ hd-N-;l/5 
a* i. i: 9 1 LT . li^WS 2 *^~SHI6liM 5 ±fc?^fig 

T 6 t*5tt?> F W^ti® 1 3 i: 11^11^2 

[0 0 5 2] -^t^s ir^jfef^nstfei/^T. miS-rsB 

M8 ai:MlBl-r§ti«(cli. MPg|55 b;6^Stt5tiTV> 
5c MPgl55 bOJ^^^ti. iSffiAn OpmX 1 0 /im. 40 

*5\ MPg|5 5 b^^ttSfilJiii^ )lKJfe«5iC*3l/^T 

[0 0 5 3] 1 1 ± 1 i:0^[Rlffi) 

^f— T^x :^OA'7-7-i';V^-7 R> ^cD;*^— 7-f 
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±tC«BM8 a t:BM8 b (ia4#E§) il>i)> B^fei) B M 

[0 0 5 4] EMS ati§*^-7-i';l/^f— 7 R • 7 G 
• 7 B-«D*-feli*/^:5'-^^©^Wti:St5-e>nT*5!9, 

T F T 6 *5 J; omiMJi±^ciB$ nrv^ 5o ;i © B M 8 

a (7"^'>^ThU^Xii) tix ii^a^Wfi)^!!^ 
t). ^f9-n^ /^9-7'i';V^-7 R • 7 G • 7 B---|r]± 

*^-7-ti)o ^fcx mAK^sti^^iri. BM8b (7"^'y 

i^) 4 0^HO<i:^tE?nv 5i7t^^ToTV^i)o BM 
8 b±K:{±t^M-r'5i'-;Vg|5>b^^tt5nTU^5o 

[0 0 5 5] 7:77-7^ 7 tD-fetix 

(S) s V^zV^'"^ (M) . ^XD- (Y) T-fe<kV\ ^ 
7 - 7 f 71/^ - 7 ;V' 4ic ttlB^iJ b T <fc V\ 
$P>t, ;;!j^-7i';l':^-7-^BM8t±i2>Mfc]SUT^ 

[0 0 5 6] t/cs ;^77-7f';V'c5f-7±ffit43tj-;i>B 

M8a±t^i;. ft^KX-^— 9" 1 0 A^'ISttenXV^iio S 

m. 1 t^tiRjss 1 1 ttm\^-&^rct%. &^7.^~^ 

1 0 (is Mfimmm 5 ©upgp 5 b ^ tcie^n. sfi 1 

1 Oti. MlR]a*Sl lWtC*3tt^BM8 a±7!)^P.x S« 

1 tJfc*3tj-i)IBPg|55 b J; 9 tKtt snri/^^o 

hv-NN 7 0 0 (J S RttS) ^;b^fflt^P.nTV^i,„ 
c: CDS^icX-^— 9- 1 0 OJI^t'ct* X 6 /x m X 6 /i 

mx ]S$*~^4. 5 /im©ra^fti:&oTV-'5o */c. S 
tlcX^— 9-1 Otts ^J^tf»0*9— 7f';V^-7 Bt 
$3^ti) lOC0^g|5O3fij^©BM8 a±t> ^li^k'yf- 
ft. FU^ifS 0 0 fimStcffiS^nTl/^So 
[0 0 5 7] ?S:*3x tsy-y^)\^^-l ip-^x 
S|gl l±^ffiii:ti. I TO^tcj;i:)]f^^snTi/^^ll 

b\ yx hJi^T. h^— Fx PDLC (polymer disperse 

d liquid crystal) F^<Dx S^StSlt^^Wffi^EP 

affiii<5ST-2&i)o — IPS (in plane switchin 

g) *-FCDJ;^t. ms.t7k^^nm^^>DW.^B^m 

a^i i±tc3ia^«S^fl5^1-i>^^x S«7.^— 9-1- 



(7) 



11 



[0 0 5 8] ^Tc, mmmmiM. ^tcits mmnmij^ 

(Dt^^feSo ^Jx.tfv TN€~h\ ECB (electrical 

ly controlled birefringence ) V^(DiM-^its IB 

15. SlIffilRl*- P D L C K§©if EIp] 10 

[0 0 5 9] i:£0<J;5t. S«i i:^iR]Slgi i 
ttis ttt/jX^-- itl 0*^FM©ffiStE$nTi/^i.o 

ioitf^mMfSoziyhyT.hiitMfKr^^o 20 
[0 0 6 0] i-XTt. fc^Bg^^ltfi(Dii^£73?*©-fJ^i: 

[0 0 6 1] ^-fs -|Sfi^CSaP>nTV^5TFT6%?g 
^m^MU T F T 6 t H^ffiffi 2 ilSHSi^Jl 5 

[0 0 6 2] tfe. >l^|B]S«l l±t-li> ^7^1t©mfe 
fci-pTBMS a*5J:tfBM8 b^J^^"r?)o * 30 



'So 

[0 0 6 3] >i>f|p]«tei i±^Wc. xt°ya- 

0%ffM-r?.o CCX\ ftttX-^— 9-1 0C0ii3$t±^ 

[0 0 6 4] ^LX. tM\^^Wil 1 il^BI5K 

^-r J: •p t i^-; v—^VgP 1 2 L T*|-[q] 

S« 1 tn^ms. 1 1 i;©fJt?K^Ji 9 ^5t« 
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[0 0 6 5] ElRlji^1i^/i«Jtt:-ri>ti^. ±BB©i: 

9-1 0>b'!®fiit$nfdStciEllRlii:«)'^JefiK 
$nSfcfes 0{^f3fi'r-ii:g®?i±lfc<fct) 

BBfRlJi!?)W<*So iicDi'5ti:x ^oificgp^j- J; D felH 
[BlS<73fliff;?3W<:&Sts SttX-^-ltl 0#5fi{ci2(^ 
Ji O ^ > ^Ba^^T •p D :^)';^+^^ i:^ 0 X 

[0 0 6 6] i:offi[R]::^l5Si±±ISOS5iXgTt±jg^t?. 
nJ5:Vf^ffiT'£)S;{)\ BM8 a ±l>zi^^X^-'^ 1 0*'= 

K < < f 5 c ^ A'! T t s rS^B sa^SB^c :}3 ij- ^mmrso 

X-^— 9-1 0^W©*7— 7^;V:5'— 7 B±<DBM8 a 

±\Z(Dmit.t^ CtK^^O. fzt xiHln]^|5§A'^B M 8 

[0 0 6 7]-|StC^ h (NW) 

tis jSb^bS 9 tfentSffie^O^® 'J ^X— >3 
;jg^©^^7 ^ ;l/A(C*5tt S jlT^l© 'J x-S/ 3yt 

•^>i*[R]S«i w§.\^^t.ni^xmw.htjii 

aytv^^o S1;'cX^— 9-1 O^^lE^nrv^SMJ^ttt 

X-^— 9-1 0*'5E^nTl/->SlI^(D||U-^;W±. ^OflS 
[0 0 6 8] L*^L^/i)^e)> BM8 a±icm^7.^—^ 

1 OA^'JfM^tiTv^SO-^-^ M^^;V;?3'^*^i>s Sttx--? 
—9-1 0©E$nfcMil2ti:BM8 a tcd;-pT3S)16$n5 

> h ^ X h OffiT^l^ih-r S C i: ;b^~■^? t S o 
[0 0 6 9] :&*5. 1 1 t::*3t/''Ts mmW&^ 

K-^ECB€~F^®^-a-TH*^ S^^X^- 
1tl Os E[R]S%?fMtS^^liMJ*^i2>StjSi:T€i/^ 

[0 0 7 0] ^Tc-. tt^x-^— 9- 1 omMi^mtyt 
^';yi^~^7-1'-?^^i:|lensfe^D■et±;5:<^ (p&l k 



(8) 



13 



[0 0 7 1] ilCTv i!g^B^&i;§fcJ6©±fiBv'-;l'g|5 

•y-^&JiMx iif * L < 1 0 ~ 2 0 a*%igAf ^ c il*'^' 
SIK 1 1 ©)[>)-iRi^[B30)¥*^%ffiIE-e t ?>J;9t;:^-:5T 10 

[0 0 7 2] ^/c. v'-;Vg|5l 2/b'iS$n^^^*3<}:tf 
le^xSi 5 imW. 1 ±C*3tt§^SKM^ 4 0 icM^t^m 

[0 07 3] WT. SHJiSill 5 COV^Ti¥^!i•r^o 20 
[0 07 4] HF^IifeliM 5 It. tliifBs t ^Jt^ti 

[0 0 7 5] -liStCs »^ l±tfl^^$n?)EIS^J:0* 30 

t. x^fy•:^-^8 0 orpi ggTr-ffijimls^-iiTjir^ 

;5Siipcr)t£)— tta^nfcfe CD i:S:?>o t»^-^"C, '(£jilHl$E 

V^^Ftg^^^fLTV^So 40 
[0 0 7 6] «rc. liF^I6ilili|5CD*t»^M^Sbfc^© 
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mici:^nott^t. mmtWh^^s-E^^^-ycm^ 
[0 0 7 7] mmco^-mt. ^otimif^^iz 

©±Sj-$iJ|iPtJ: Bit i: ^ ^ c 

[00 7 8] Cdiat^O^XgfcjoV^TMfftfS 

[0 0 7 9] Lij-^Lf^if^^. if^m(DmMi^isi>f 

(D^^\c. mrsmmmsi^mn^^sh^m^f. mams 

oTs WM^T F T 6 i:H*1i1i2 ^IcD^tdJiraiSliM 
5 ^ S H A (super high aperture ) MtsOW-ub 



[0 0 8 0] tfc. e/-;!/^^: 2*wsni)lMM*3<ttf 

2{i;SF^ISiUIM5±tffM?n§iii;>!)^*^^c gp*.s B 
4 K^t^ 0 i^-;Vg|5 1 2 ti> ^S^^i^ 4 0 ©M'J 
^^tcKttSnTV^§i:i:fe(^> jif^lfeilliStts HIS 

[0 0 8 1] fi^oT, ?g^-b;U^>y7°^i^-;VgPl 2 

7°^ .i: D S ^ b T ^# ^ c i: -r- ^ § o 
[0 0 8 2] i'-;Va51 2ti:BM8 b±ltiH^ 

[0 0 8 3] ^43, ±IB?g^B^^SM^i:*3V^T^ mmw. 

mzits ia6ts-r=t9(c, i]ii^i^tc*3V'TKi'i-gi52 
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Ii5«. $6tMng^5 c%Wb. Mpgr^s crttctis 

[0 0 8 4] KlitgI52 al±^ E16tC^-rj;'5t^£Dg® 

fc^^. mrsnmm 5 ^^^^t j; m&^^t 

mmm 5 ±ffi^cffM^nTv^n^f J; < ^ srsmmm 5 © 
[0 0 8 5] ^fz. RMUz aiimfsmmm5±icmi 

nTV^i.7b\ S3i§l52b{i. Mpg|55crt. ip-^s S*S 

1 ±t*3V^Tgf^l6liM 5 >6'!j^fi)t$tiTi/^^l/^!Hi±t 
iB$tlTV^i.o IP'S. K*fai52 a±C0?^^HS9«^ff$S 
Slt-b;^^^ y 7° d a tU MjieP 2 b ±£Dr&^Hii 9 O 

[0 0 8 6] c T\ Mj^SiffifflMSBliSS^SS^t*? 

^wmt^ ^-a-s ajit- f ©tIs^s t sm^- f i: o 

Hic fett § S ^ :3 y F 5 X F F i: SM^r 

- F T'3£-:3^t § # § o 

[00 8 7] ^fcx H 6 ^C^L/cfc^SS^»Bii^ 1 ■ 
mP^\^W.M^Z z^axSmmz b^^LT*3!3 2S^ 
©^:r;l/4^> y 7°^1ix.TV^^*\ 1 H^ffittKI-foP 2 a 
*fct±Mjig|52 b^^LTl'-'rfe.tt/-'. c:©B#, gSitgP 

2 a{±-b;l/4^>7 7"'/b^'«fe»v^St-iS:tt5.nTV^?)o ci 

J: !^^ igT^t-Ftfci/^TfRiWiiTjsra^iiii-r^ 

^-^nyF^XF ^Mii^r- F t Slif F i: Tja':3'tJ 
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5 ^ t <J; ?I^O-t -y 7°% W L T o . BiH 
[0 0 8 8] liiTiU fi^X'^-f- 1 OtcoV^T^Iffl^C 

[0 0 8°9] S^^x^-it 1 0%^K;jg-r5**m> Wli 

10 v^X F T*fe J: < ^ 0 M R - 8 3 (^mlS^bttxSi^ttM) 
^CBR-M9 0 1 (JSRaS) ^©3A^7:tFb 
v'X F 'J V 7" U ;t F Wv^'X F T' ^><fc V^o 
ffc. ^'Ox.tf. HTPR-1 100 (mi/1*S^td:i^) 

^©iK'J 5 F fem&^^^ft^S^ LTfe attx-^- 

— ^tf^ffl^^ai)s RGB 43 J; 157"^ -y 
ASSISTS 5 o 

20 [0 0 9 0] 1 Otis Hfelffil^tc 

.tDllfet^febfcNN 7 0 0 (JSRitM) tcJ;Dfl5 

EMS ai^ttt^X-^-- tM O:0'W$n 
[0 0 9 1] *fc. tti^CT,--^— 9- 1 OOJ^tttts ^[Ria 

1^1 o(Dwm mmm) <Dmmt. w&wmt 

[0 0 9 2] 

[0 0 9 3] —m>^. S«±icfl5figSni)ES^i:«ffi 

;Wc ffi V ^ i. li i: L T ibii WMJ?;b Wi/ ^ © i: ^ ^ T u ^ 

[0 0 9 4] sfe. MK^6i^©*^il^=£Mfl^bfc^. n 

y / •^-ilTt^tf d i: b /c i: t:.. ii r^|g|iBit4ii/¥*Wv ^ 
50 tc)sbmt(O^W^^iy^t<. iintJ:D. ®7te^©¥ 



(10) 
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& C ^ i: i: ^ ?.o ii (DM^ts 5. ^'-'^ CfcSItc^ 
mi&xm^ ^j.yh:r.y '^yT-^K. j^^n^tt^ 

[0 0 9 5] jir^l&esi£DMf^^ilbT. i£ff« lo 

[0096] C(D^o J5:JlF^I6^M±tt:fc^B-t;b4^> y 

[0 0 9 7] Lt-^Lr^tf^iE,. ±E(Dmf&lC^m. tt« 

f# i) c i; ?!3^-t? t § i: ^ fc^^m^^f 5 o 

[0 0 9 8] *f8B^C)®^B«5^SM(i> -OtDH^rtt 

[0 0 9 9] cafciD. mmEMmmmm^n^^Mm 

*5 § ^Ss^Bii » ^ s MJiW^/b'^Ktt 6. tiT t ^ S 

F t RIt F i: T-3fioi j- C ii t i. 2l V > o 
[0 10 0] *f§0^Otfe^B^^»fi{4s 2^(DW^(Dv 

[0 10 1] cintj;!?, e^x-^-^tMjfit^cssa 

[0 10 2] *f§B^CD«^B«5^SS^i^ 9-*^ 



Av-7'i';b-^-iit*3tt?)» (Blue) lig±t^tt 
e.nTV-'i,:|i^T'Si)o 50 
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[0103] cn(cj;t)^ /ci:x.iB[B]i^Pfi*^"/^'y^v 
FU^XSfiD^I-liltcii^J^ittjbfciiLTt. e:©iE[R)^ffi 

1 5 1 o fc^H^^t i> o 

[0 10 4] *^B^£DSB^ag5^S»fi^ 

[0 10 5] anizx^y. ^^■^f^&'^''^x^'t^^(D 

[0 10 6] *^B^<D?gB^Ba^aWi:. rSs^sli^liJ^cl- 

[0 10 7] cnic^'o. 'y-)i'^tiwrMmm±.i>cm 

SP^*Sl^)l0^i»ty5)£^#Stl§ d i::S: < V ±11— ^it 

[0 10 8] *|g0^oi^^B«S^SStJv 5^-;vg|5*^:/v 

[0109] (int J: t) . i^rBg^»eo^i-gp*-> e> 

[0 1 10] *?I^OjSfia^Sa«s 2i&(D&i^<D^ 

V~ FE^t±iEy-7.iSilii:(DSMei5Mifi^cKtte)n 

fcJ^B^Blgl&m^it*^^t:3-e.n, ^^i^iESIltSi^i^ ±fB 

^- FiBISi:±f2V-X@Blii:ti:ia*n/cfRiit. ±iB 

Jiri«Siyi%:0- tT±!By- FSa^fc J:tf±IBV-Xg3 

[0 1 1 1] iln^i:d;D^ a^14tl*Mitifc7^x-i'7' 
T F U 7.iy©®B^B*5^SHC*5(/-'T^ rt^B-b;i'^> v 

[0 1 ] *fi§B^c9**©— ff^^J^:ii^?&^BS7I^gB^0S 

[0 2] (a) t^_kfB?gB°Bg^S«^DlH^fefcDcDS 
iPCDftifi^S^-rTffiHT-fe':). (b) (a) (DX- 
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[12 4] mH^^^htcW.^B^^S^MIi^^l'f^W.Be''^^-}^ 

[El 5] mi tcSLfc^B^Ba^Sfitfett§i^-;Ug|5<^) 
[S 6] El 1 ic^^LrcW.BBB7f^^Ml'^^i''f^MBMMtf 

[It^f^iJiH^] 
1 MW. 



* 2 
2 a 
2 b 
3 
4 
5 

5 b 

6 

7 

10 8 
8 a 
8 b 
9 

1 0 

1 1 
1 2 
4 0 
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^Mh^^/v^^:^^ (TFT. 7.^y=^y^'m^) 
BM (7*'5^y^VhU^^Xji) 
BM (7^-5 V h U ^7 XS) 
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y.y y)y y.y 
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11 

L 



•5 



2a 6 18 



1 2fa 2a 



■1Z 



6b 6b 



[07] 




10 



5 2a 2b 




105 



[09] 



V y>v y.v ^.v ^.y 



110 109 f 110 



T 

105 



T 

105 




101 
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(51)Int. Cl/ 

G 0 9 F 9/30 



3 4 8 
3 4 9 



F I 

G 0 9 F 9/30 



7-73- K (##) 



3 4 8 A 
3 4 9 A 
3 4 9 0 



F:Jf--A(##) 2H089 LA09 LA12 LA16 LA19 NA05 



NA08 M14 NA38 NA39 QA14 

RA05 RA06 TA02 TA04 TA12 

TA13 TA17 
2H091 FA02Y FA16Z FA35Y FA41Z 

GA02 GA03 GA06 GA07 GA08 

GA09 GA13 HA07 HA08 LA15 

LA 19 LA30 
2H092 HA04 HA05 JA24 JA46 JB52 

JB58 KB25 NAOl NA29 PA02 

PA03 PA04 PA08 PA09 PA12 

QA07 QA08 
50094 BA03 BA43 CA19 DAI 5 EA04 

EA07 EC03 ED02 ED15 



